This meta-analysis examined the efficacy of interventions aimed at reducing automatic gender stereotypes. Such interventions included attentional distraction, salience of within-category heterogeneity, and stereotype suppression. A small but significant main effect (g = .32) suggests that interventions are successful, but their scope is limited. The intervention main effect was moderated by publication status, sample nationality, and type of intervention. The meta-analytic findings speak to several issues worthy of further investigation, such as whether (a) other categories of intervention not yet identified or tested could be more effective, (b) suppression necessarily produces ironic effects in automatic stereotyping, (c) different indirect measures are differentially sensitive to stereotype change, and (d) automatic stereotypes about men differ in their malleability from those about women.
On the Malleability of Automatic Gender Stereotypes 7 social); (b) Stereotype reduction strategies; (c) Attentional focus; (d) Context cues; and (e) Characteristics of the target(s). However, as Table 1 shows, research on interventions that aim to reduce automatic gender stereotypes does not represent all five categories. Thus, we offer what we hope will be a productive alternative to intervention classification in the domain of automatic gender stereotypes.
In particular, we assigned each intervention to one of three categories (see Table 2 for a summary of these intervention methods). The first, or our own category 'A' interventions, distracts or redirects perceivers' attention prior to category activation. The rationale behind this intervention-category is that a low level of engagement with the stimulus-category would lead to little -if any -stereotype activation as compared to a higher level of engagement with the stimulus category. For example, in the context of a lexical decision task, participants in one study were shown digitized photos of women and household objects, some of which contained a white dot. The participants then either had to detect the dot's presence or to decide whether the photograph contained an animate versus inanimate object (Macrae, Bodenhausen, Milne, Thorn, & Castelli, 1997) . Those searching for the white dot supposedly had a lower level of engagement with the category-stimulus (as compared to those judging whether the target was animate or not) and, thus, they should be less likely to show gender stereotype activation in the subsequent implicit gender stereotyping task.
The second intervention-type, or category 'B' interventions, depends upon the existence of heterogeneity within the activated stereotype. Our research (Lenton, Sedikides, & Bruder, 2008) shows that representations of social categories can contain both stereotype-consistent and stereotype-inconsistent information at the same time. Interventions in this category may activate the representation, but emphasize a particular stereotype-inconsistent aspect of it. For example, before they completed a gender/leadership IAT, participants in one study were given descriptions of either successful businesswomen or the origin and use of flowers (Dasgupta & Asgari, 2004) . So although participants' general representation might consist of relatively On the Malleability of Automatic Gender Stereotypes 8 more stereotype-consistent depictions of women, the current input -'successful businesswomen' -brings the stereotype-inconsistent depictions to the fore.
The third type, or intervention category 'C,' is intended to prevent or inhibit stereotype expression, but not necessarily stereotype activation. For example, one experiment first trained participants to either say 'yes' when they were presented with gender-stereotypical combinations of photos and words (e.g., a male photo paired with a male stereotypeconsistent word) or to respond with 'no' when they were presented with such combinations; following this, they completed a gender priming task (Boccato, Corneille, & Yzerbyt, 2006) .
As a result of this training, participants tried to suppress their general gender stereotypes when they encountered the subsequent priming task.
To summarize, category 'A' interventions preclude or interfere with initial category and, thus, stereotype activation. Category 'B' and 'C' interventions, on the other hand, permit the category/stereotype to become activated and potentially guide further judgment. Category 'B' and 'C' interventions are distinct from one another, however, in terms of their focus of attention: Category 'B' interventions direct perceivers' attention toward a particular aspect of the stereotype (i.e., the counterstereotypical aspect or subtype), whereas category 'C' interventions activate the stereotype broadly, focusing perceivers' attention only on prevention or inhibition of its expression. With respect to Blair's (2002) classification scheme, 'A' is similar to her 'focus of attention' category, whereas both 'B' and 'C' fall under stereotype reduction strategies. However, given that 'B' and 'C' are distinct in terms of both process and potential outcome (see below), we believe that there is value in considering them separately. Impression formation and person perception models (Brewer & Feinstein, 1999; Fiske, Lin, & Neuberg, 1999) -in which category activation and attention constitute crucial and independent influences -support the distinctions we and Blair have made, as does research indicating that interventions that make the general category active (e.g., stereotype suppression) can produce ironic effects (i.e., the unintended consequence of increasingOn the Malleability of Automatic Gender Stereotypes 9 rather than decreasing -subsequent stereotype activation; Macrae, Bodenhausen, Milne, & Jetten, 1994) . Our meta-analysis, then, examines the relative effectiveness of these three intervention categories. We expect that, if any intervention category results in the temporary reversal of automatic gender stereotypes (as opposed to their temporary reduction or elimination), it would be category 'B' interventions, as their current input is more likely than either category 'A' or 'C' interventions to activate counterstereotypical subtypes (e.g., a strong woman).
Intervention specificity. Whereas some studies have sought to reduce automatic gender stereotypes in general (Blair & Banaji, 1996) , others have focused exclusively on changing stereotypes about women (Dasgupta & Asgari, 2004) . 2 In this meta-analysis, we tested whether the specificity of the intervention -i.e., whether it focuses on stereotypes about women exclusively -matters. Norm theory (Kahneman and Miller, 1986; Miller, Taylor, & Buck, 1991) suggests that, because men are perceived to be the normative gender and women are perceived to be the deviations in need of explanation, interventions targeted specifically at changing beliefs about women only may be more effective than those targeted at changing beliefs about men only. In support of this view, research indicates that stereotypes of women (vs. men) are perceived to have changed more during the last 50 years, and are expected to change even more in the next 50 years (Diekman & Eagly, 2000) . Accordingly, we expected that interventions attempting to change beliefs about both men and women simultaneously would be less effective than those attempting to change beliefs about women only. As an example of simultaneous belief-change interventions, participants in one study were instructed to expect a male name following a stereotypically-feminine trait and a female name following a stereotypically-masculine trait (Blair & Banaji, 1996) . As an example of womenonly belief change interventions, in another study participants heard an aversive noise only after being presented with a negative female stereotypic word-pair, such as female-weak Sex of first author. In a meta-analysis on sex differences in influenceability, Eagly and Carli (1981) reported that the size of the effect depended on author sex, such that male authors uncovered larger sex differences than did female authors. This finding has been interpreted as indicating that researchers tend to find or report results that are favorable to their own sex (Eagly & Wood, 1994; but see Hedges & Becker, 1986) . To test for this possibility, we investigated the role of author sex in effect size magnitude.
Overview and Hypotheses
We conducted a meta-analysis of studies that focused on the reduction of automatic gender stereotypes. Our goal was to provide the first cumulative test of the potency of stereotype-reduction interventions or, conversely, the rigidity of automatic stereotypes. In view of connectionist models of mental representations, we expected that these interventions -as current input -would have a significant reductive effect on automatic stereotype output.
However, this effect would be moderate at best, given that existing connection weights also contribute to automatic stereotype output. 
Method

Inclusion Criteria
To be included in our meta-analysis, a study needed to:
1. Investigate stereotypes (i.e., conceptual associations) rather than prejudice or discrimination (Fiske, 1998) .
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3. Use an indirect measure of automatic gender stereotypes, where "indirect" was defined per Blair's (2002) conceptualization of automaticity.
4. Focus on the malleability and, in particular, on the potential reduction of automatic gender stereotypes rather than on the general activation or even exacerbation of these stereotypes.
Literature Search
Database search. We searched the literature at the start of this project and again in November, 2007 (near the close of the project). As a first step in both searches, we submitted a combination of search terms to relevant online databases (PsycINFO, ISI Web of Knowledge, ERIC). A study needed to be located by all four search terms (corresponding to our four inclusion criteria) in order for it to be incorporated in the initial sample of studies for which titles and abstracts were screened: As an additional search criterion, we only considered studies published from 1989 onwards, because the assessment of automatic stereotypes became a major research endeavor in the 1990s, following the distinction between implicit and explicit racial attitudes (Devine, 1989) . In our search of November, 2007, 549 PsycINFO entries met all four search criteria.
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This initial search, however, failed to identify a few relevant articles that we had gleaned informally from social psychological journals. Thus, we conducted a second search that relaxed the second criterion (gender), although, in order to keep results manageable, we only used the term stereotyp* (and not attitud* OR prejud*) to satisfy our first criterion. This search resulted in 399 PsycINFO hits. We examined the titles and abstracts of all 798 publications (excluding duplicates) in order to identify studies that fulfilled our inclusion criteria.
Backward and forward search. After the database search, we conducted a backward search using the reference sections of all acceptable articles, as well as the reference list of a narrative review on the malleability of automatic stereotypes and prejudice (Blair, 2002) .
Next, we carried out a forward search of PsycINFO and the Web of Knowledge in order to find studies that had since cited the identified papers or relevant references in the Blair (2002) article.
E-Mail requests for support. The final step involved e-mailing (a) all first authors of relevant articles to inquire of additional studies they might have conducted, and (b) authors of articles that met most, but not all, of our inclusion criteria to make a final determination regarding their relevance and to uncover unpublished work. We also requested relevant studies from the e-mail lists of the Society of Personality and Social Psychology, the European Association of Experimental Social Psychology, and the social psychology section of the German Psychological Society.
Sample Characteristics and Recorded Variables
The final sample consisted of 13 research reports containing 21 independent effect sizes. For each effect size, we recorded the following features: (a) its publication status; (b) the nationality of the sample; (c) whether the male, the female, or both stereotypes were targeted by the intervention (intervention specificity); (d) the percentage of male and female participants; (e) the sample size; and (f) whether the intervention reversed the stereotype (for On the Malleability of Automatic Gender Stereotypes 15 while an effect size informs us if stereotyping is reduced or exacerbated, it does not by itself tell us whether an intervention effectively led to greater counterstereotyping than stereotyping). We also recorded the indirect dependent measure used to assess stereotype activation and change. The most commonly used measures were the IAT, the GNAT, sequential priming tasks (Fazio, Jackson, Dunton, & Williams, 1995) , and lexical decision tasks (LDTs; Macrae et al., 1994) . Lastly, both the first and second author independently coded the type of intervention used. In particular, we differentiated among three intervention categories (see Table 2 ). The two raters initially agreed on 18 of the 21 categorizations. The categorizations for the three remaining effect sizes were resolved through discussion among the three authors of this article (a study corresponding to one of these 3 effect sizes was deemed uncategorizable with respect to our intervention classifications; see Table 1 ).
Effect Size Calculation
We used Hedges' g to assess effect size. In this measure, the mean difference between two groups is standardized by dividing it by the pooled standard deviation computed from both groups (as an estimate of the population SD). Because our sample included a subset of all possible interventions designed to influence automatic attitudes (Blair, 2002) and we intended to ensure maximum generalizability of the findings, we used a random effects model in the overall integration of effect sizes and the examination of moderators (Hedges & Vevea, 1998) . However, in order to represent more accurately the mean overall effect of our sample of studies, we also present the results of a fixed effects analysis. In all analyses, studies were weighted by the reciprocal of their variance (Hedges, 1994 
Results
Sample Descriptives
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The sample of independent studies included in the meta-analysis was k = 21, with total N = 1,646 participants. The mean sample size was n = 78.38 with a median sample of n = 70 participants. Eighteen of the 21 studies showed an effect of the intervention in the expected direction, such that the group exposed to the stereotype-reduction intervention showed less automatic stereotyping than its respective control group. Eight of these effects were significant at α = .05 (Table 1) . Three studies revealed increased stereotyping in the intervention condition, with one of these effects reaching statistical significance. All but one study (which was based on a community sample; Dasgupta & Asgari, 2004, Study 1) relied upon university students.
Outlier Detection
Prior to further analysis, we screened the data for possible outliers, using Huffcutt and On the Malleability of Automatic Gender Stereotypes 17
Overall Effect of Interventions to Reduce Implicit Gender Stereotyping
The overall weighted mean effect was g RE = .32 in the random effects analysis and Table 3 summarizes the results pertaining to moderators. Publication status, sample nationality, and type of intervention emerged as significant predictors of between-study heterogeneity, with no significant heterogeneity left within the respective groups. Published studies yielded a larger average effect size than unpublished studies, with the latter effect size being no different from zero. In addition, studies conducted with US respondents yielded a
Moderator Analysis
On the Malleability of Automatic Gender Stereotypes 18 larger average effect size than those conducted with European respondents, and again the latter effect was no different from zero. We found no support for a moderating effect of firstauthor sex or intervention specificity.
With respect to the type of intervention, those relying on attentional distraction or on increasing the salience of the heterogeneous nature of a gender stereotype (e.g., priming a counter-stereotypical trait) had effect sizes significantly different from 0. Suppression interventions, on the other hand, did not differ from 0. Additionally, comparisons between the suppression and distraction, Q B = 4.45, p = .035, and between the suppression and heterogeneity interventions, Q B = 5.85, p = .016, showed that distraction and heterogeneity interventions were both more effective than suppression at reducing automatic gender stereotypes, but that the effects of distraction and heterogeneity interventions were not significantly different from each other, Q B = .03, p = .855. Thus, manipulations involving either distraction or directed attention to a particular (diverse) aspect of the stereotype had significant reductive effects overall, and were reliably more powerful than those aiming at stereotype suppression. The latter, on average, had no effect one way or the other.
The results for the type of indirect measure warrant additional attention. Although the nonsignificant omnibus test led us to abstain from conducting post hoc comparisons, the pattern of means and their associated significance levels nevertheless suggest that the GNAT, unlike the other indirect measures, may be impervious to or, perhaps, unable to detect change in automatic stereotypes. This null effect, however, is based on a very small sample and therefore potentially unstable.
We used a weighted least squares (WLS) regression, estimated via the method of Finally, we found that two significant moderators (publication status and sample nationality) were confounded, χ 2 = 5.05, p = .025. Studies featuring US samples were more likely to be published than studies featuring European samples. We entered these predictors simultaneously into a WLS regression to investigate whether they exert independent effects on effect size (Hedges, 1994) . The combined moderators explained considerable heterogeneity in our sample, Q Model = 9.62, p = .008, R 2 = .33, whereas the individual betaweights were significant for publication status, β = .45, p = .048, and nonsignificant for sample nationality, β = .21, p = .362. Thus, publication status provides the larger contribution to variation in effect size.
Discussion
The results of our meta-analysis show that interventions aimed at reducing automatic gender stereotypes have been successful overall, although the average effect size is small (Cohen, 1988) . Automatic attitudes are indeed malleable and susceptible to some forms of single-session interventions (Blair, 2002) . At the same time, however, the size of the effect indicates that interventions do not meet with unmitigated success. In particular, primary studies usually fail to reduce automatic stereotyping to zero, let alone give rise to reliable counterstereotypic responding (Gregg et al., 2006) . Thus, for the reader who had hoped for a fast and simple way to change other people's stereotypes about women and/or men, these findings represent both good and bad news. Still, it remains unclear whether there are substantial boundaries to the malleability of automatic responding or, more mundanely, whether researchers have not yet identified the most powerful means for automatic stereotyping reduction. Although our study sample did not contain interventions that manipulate participants' motivations, it did include presumably potent interventions, such as distraction (minimal category activation) and exposure to counterstereotypical information.
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Thus, there is likely a limit on the degree to which automatic responding can be influenced by a single experience with a stereotype-reduction intervention.
Both publication status and sample nationality significantly moderated the effect of interventions on automatic gender stereotypes, such that published studies had a larger average effect size than unpublished studies, and studies using US participants had a larger average effect size than those using European participants. Publication status and sample nationality were correlated, however, and a subsequent multiple regression analysis revealed that publication status was the stronger predictor, with sample nationality falling to nonsignificance when controlling for publication status.
Although these results indicate that small or nonsignificant effects are less likely to be published, they are not indicative of the worst-case file drawer problem, whereby the true effect size equals zero, but because only significant results are published, the believed effect size is greater than zero. This is because we determined that 280 nonsignificant effects would be needed to revise our conclusion that automatic stereotype-reduction interventions are at least somewhat successful. At the same time, however, our results indicate that consideration only of published studies would lead to an overestimation of the success of stereotypereduction interventions: The true success of these interventions is far more modest than the published studies would have us believe.
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The findings also indicate that some methods may be more (or less) effective than others. In particular, explicitly advising people to 'just say no ' (Boccato et al., 2006) or to suppress their gender stereotypes (Blair et al., 2001 , Study 4) does not result in a reduced automatic stereotype effect. These findings are important, as such campaigns are arguably among the most public and common types of interventions aimed at reducing unequal treatment of people. Contrary to other research (Macrae et al., 1994) , however, this particular intervention does not necessarily produce an ironic effect, whereby stereotypes are made more accessible following suppression (e.g., where someone might think even more about 'women being homemakers' after trying to suppress this particular stereotypic image). If we were to draw a strong conclusion, we might suggest that suppression -a strategy that relies heavily on controlled processing -is ineffective at reducing automatic stereotypes, perhaps because this strategy is intentional. For example, Blair et al. (2001) propose that counterstereotype mental imagery, while intentional, is an effective intervention not because of its intentionality, but because it has an effect at the implicit level (i.e., it constitutes a current input that alters the mental representation). A weaker, and probably more defensible conclusion, however, is that further research is required before we know for certain why suppression is an ineffective intervention for reducing automatic stereotypes.
It is interesting to speculate on the observed lack of difference between the effectiveness of the distraction and heterogeneity stereotype reduction interventions. One possibility is that there are, as they say, many roads to Rome. So while the processes that mitigate automatic stereotyping in each intervention are unique, they are equally effective.
From this perspective, we might advise equality campaigners either to (a) invent ways to distract individuals from processing information about a social category in an elaborate manner immediately prior to making a judgment about members of that category, or (b) instruct individuals to 'think counterstereotypical thoughts' about category members before making judgments about them. Obviously, both recommendations are impractical to some On the Malleability of Automatic Gender Stereotypes 22 extent, with the former likely to be especially difficult to implement outside the laboratory. In any case, before we can make any concrete recommendations, it is necessary to point out that the automatic stereotyping measures were not randomly distributed across each type of intervention: Three out of the four distraction interventions were assessed with an LDT, and none of the heterogeneity interventions were assessed using this same measure. In fact, the method of measurement overlapped for just one study each (the GNAT; Blair et al., 2001; Nosek & Banaji, 2002) . And when we compare the effect of (only) heterogeneity (i.e., not averaged with suppression: Hedges' g = .07) to that of distraction on this measure (Hedges' g = .27), we find the effect of the latter to be nearly four times that of the former, suggestingperhaps -that distraction-type interventions may ultimately be more effective at reducing automatic stereotypes than those that try to make counterstereotypes salient.
The findings also indicate that some methods of measuring stereotype change may be either less sensitive or, conversely, 'more automatic' than others. In particular, the GNAT, unlike the other measures, did not show any overall effect of stereotype-reduction interventions. One potential explanation is that the GNAT was the only measure in the analysis to control for a possible shift in participants' response criterion, and this shift has been offered as an alternative explanation (vs. implicit associations) for the IAT effect Banaji, 2007) . Thus, there may simply be too much noise contained within the GNAT itself, making it rather insensitive to current input. Despite this possibility and due to the small sample size of studies using the GNAT, further research is needed to determine if and how this measure is different in terms of its ability to pick up on or be resistant to stereotype malleability.
Neither sex of author nor the sex composition of the sample contributed to variation in effect size. We can thus conclude that -at least in the domain of automatic gender stereotype malleability -there is no evidence that authors find or report results complimentary to their own sex. In addition, men were no more (or less) susceptible to influence attempts than were women, even if these groups possessed (on average) a different starting point in terms of their beliefs about women (Glick & Fiske, 1996 , 2001b . This suggests that belief strength does not moderate the effectiveness of stereotype-reduction interventions, although more direct evidence relevant to this interpretation is needed.
It also does not seem to matter whether the intervention aims to change only stereotypes about women or whether it aims to change gender stereotypes more generally:
both intervention types were equally effective. However, at this stage, it is still not possible to determine conclusively whether the male and female stereotypes are equally susceptible to interventions, given the dearth of studies in which researchers have attempted to alter only the male stereotype. This finding in itself lends support to Miller et al.'s (1991) contention that men are perceived to be the normative category and women a deviation from this norm. We urge researchers to take up the challenge of seeking to determine whether male stereotypes (on their own) are just as susceptible to stereotype-reduction interventions as are female stereotypes (on their own) or gender stereotypes more generally. Not only would this research serve to ameliorate a possible bias in our field, but it may help explain why the male role is perceived to have changed less over the last 50 years (Diekman & Eagly, 2000) , and it also On the Malleability of Automatic Gender Stereotypes 24 may -albeit indirectly -provide support for our contention that the male stereotype is less heterogeneous than the female stereotype (Lenton, et al., 2008) . Furthermore, given that men are, on average, liked less than are women (Eagly, Mladinic, & Otto, 1991; Rudman & Goodwin, 2004) , it certainly seems there is ample scope for improving people's beliefs about and expectations of men.
Finally, our meta-analytic findings call attention to additional areas of research. There is a lack of studies investigating the duration of automatic gender stereotype change. Only one study in our sample (a quasi-experiment; Dasgupta & Asgari, 2004, Study 2) examined stereotype change beyond a single-session experiment. Again, connectionist models (Smith & Conrey, 2007; Smith & DeCoster, 1998 , 1999 maintain that learning is a slow process and, as a result, a single experience with a stereotype-reduction intervention is unlikely to change the connection weights to any substantial degree, let alone for a lengthy period of time after Eckes, 2001; Glick & Fiske, 1996 , 2001b . Finally, our study demonstrates that nearly all of this type of research has been conducted with University students. It is conceivable that older individuals' stereotypes are less resistant to interventions such as those described in this paper, as single learning experiences will become less and less powerful over time (compared to prior learning, i.e., the existing connection weights). Of course, such a hypothesis would be difficult to examine cross-sectionally because of cohort effects; nevertheless, it is worthy of some consideration.
Coda
On unusually large effect: In addition to receiving different interventions, participants in the control and experimental conditions also encountered different stimulus material in the dependent measure. In particular, participants in the experimental (vs. control) condition were presented with more counterstereotypic prime-target pairs. Arguably, this enhanced the ease with which participants could implement their strategy.
As indicated by our inability to assign Häcker, Meyer, and Quinn's (2007) manipulation to an intervention-type, the nature and potential effect of the manipulation were somewhat ambiguous. On the one hand, their manipulation of cognitive load (participants had to remember a 5-digit number) was similar in some respects to a distraction manipulation and, thus, might have contributed to reduced automatic gender stereotyping (per Gilbert & Hixon, 1991 and, as such, the semantic processing of the material means that stereotypes could conceivably have become activated, leading to increased reliance on stereotypic knowledge in the recall phase. The results obviously suggest that the latter is likely to have been the case, but we based our inclusion of the study in this meta-analysis on theoretical, not empirical grounds.
We also conducted all analyses without Windsorizing these two studies. The overall effects were virtually unchanged (g RE = .32, g FE = .29). The descriptive patterns for the moderator analyses were also highly similar and significant moderator effects were identified for the same variables (publication status, nationality of sample, type of intervention). The only difference was significant remaining within-group hetereogeneity in the moderator analysis on intervention specificity for those studies that attempted to change both stereotypes about men and women and in the moderator analysis of the type of indirect measure used for those studies employing priming procedures.
5 Rosenberg's (2005) estimates of fail safe numbers are less conservative than Rosenthal's (1979) , which would suggest a fail safe number of 300 for the present analysis.
On the Malleability of Automatic Gender Stereotypes 37 Heterogen. = confrontation with heterogeneity within gender groups; suppress. = instruction to suppress stereotype expression; distract. = distraction or redirection of attention.
b The reported sample size might differ from the total sample size reported in the paper because (a) not all experimental groups were relevant to our analysis, (b) individual participants were not entered into the relevant analysis.
c Due to its outlier status, this effect size was adjusted to g = 1.13 for all further analyses.
On the Malleability of Automatic Gender Stereotypes 39 d Two dependent effect sizes were documented for this study. The average of these effects is reported here.
e DRM = Deese-Roediger-McDermott false memory paradigm (Roediger & McDermott, 1995) .
f This study used a cognitive load manipulation during the encoding phase of a memory task and, as such, it did not fit clearly into any of our categories. See footnote 3.
g Due to its outlier status, this effect size was adjusted to g = -.42 for all further analyses. † p < .10. * p < .05. ** p < .01. *** p < .001.
On the Malleability of Automatic Gender Stereotypes 40 Note. Q B = between-groups Q statistic; Q W = total within-groups Q statistic for moderator variable and separate Q statistic for each group. a Due to insufficient sample size from non-US and non-European countries, the study by Nodera and Karasawa (2005) had to be excluded from this analysis.
